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SPECIFICATION 

5 1. TITLE OF THE INVENTION 

A process for producing cymene 

2. SCOPE OF CLAIM FOR PATENT 

1 . A process for producing cymene by a catalytic reduction 
10 of dimethyl styrene with hydrogen, which comprises using a 
palladium/ alumina catalyst at a reaction temperature of 
10-130°C, and passing upwardly a concurrent flow of dimethyl 
styrene and hydrogen from the bottom layer to the top layer 
of the catalyst. 

15 

3. DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a process for producing 
cymene, more particularly to a process for producing cymene 
which is useful for an intermediate of synthetic cresol, by 
20 catalytic reduction (hereinafter referred to 

as "hydrogenation" ) of dimethyl styrene with hydrogen in the 
presence of a palladium/alumina catalyst without substantial 
reduction of the aromatic nuclei. 

Methods for producing isopropyl benzene by hydrogenating 
25 of ot -methyl styrene which is an analogous compound of 
dimethyl styrene have often been reported. 

For example, in A . I . Ch . E . Journal . , 1957 , Sep . 366 -369 , a 
method for using a fixed bed of palladium catalyst with 
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feeding hydrogen from the bottom and ot -methyl styrene 
counter-currently from the top is disclosed. However, this 
method has drawbacks such as inefficiency of the catalyst due 
to the tendency of non-uniform flows of a reaction liquid in 
5 the catalyst layer or the shortening of the catalyst life time 
due to the tendency of deposition of gum- like compounds 
produced by hydrogenation on the catalyst. 

Further, the UK patent No . 942, 645 specif ication discloses 
a continuous hydrogenation process in the presence of a fixed 

10 bed of palladium/carbon catalyst, however, the catalyst has 
an insufficient mechanical strength in spite of high 
catalyst activity and therefore has a crucial drawback of the 
difficulty of catalyst regeneration. 

The UK patent No. 677, 091 specification also discloses a 

15 process applying a nickel catalyst, however, the nickel 
catalyst has drawbacks compared to a palladium-based catalyst 
such as the tendency of generating of by-products or the 
difficulty of catalyst regeneration. 

On the other hand, methods for producing cymene by 

20 hydrogenating of dimethyl styrene have never been known at 
all. After various investigations of commercially superior 
process for producing cymene by hydrogenating dimethyl 
styrene avoiding the above drawbacks occurred in the 
production of analogous compounds, the present inventors have 

25 found a process to obtain cymene economically without 
substantial formation of the aromatic nuclei-hydrogenated 
products when hydrogenation is carried out using a specific 
catalyst under a specific manner, and have completed the 
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invention . 

Namely, the present invention provides a process for 
producing cymene by the catalytic reduction of dimethyl 
styrene with hydrogen, which comprises using a 
5 palladium/ alumina catalyst at a reaction temperature of 
10-130*0 ,and passing upwardly a concurrent flow of dimethyl 
styrene and hydrogen from the bottom layer to the top layer 
of the catalyst. 

The present invention is explained in more detail further 
10 below. 

In the present invention, as described above, a 
palladium/ aluminum catalyst is used and the content of 
palladium in the catalyst is usually from 0 . 1 to 1 % by weight , 
preferably 0.3 to 0.5 % by weight. When the content of 

15 palladium in the catalyst is less than 0.1% by weight, the 
lifetime of the catalyst becomes short due to the low activity 
of the catalyst. When the content of palladium in the catalyst 
is more than 1% by weight, the activity of the catalyst is 
so high that aromatic nuclei-hydrogenated compounds are 

20 likely to produce and it is not economical from the viewpoint 
of catalyst cost. 

The temperature of hydrogenation is preferably 10 to 130*0 . 
When the temperature is less than 10*C,it is not economical 
that an excess amount of hydrogen is required due to the slow 

25 reaction rate, on the other hand, when the temperature is more 
than 130*0, the catalyst life becomes short due to the huge 
increase of the aromatic nuclei-hydrogenated compounds and 
the tendency of producing gum- like compounds. 
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A pressure of hydrogenation is sufficiently not more than 
10 kg/cm2, and when the pressure is more than 10 kg/cm2, it 
is not economical because aromatic nuclei-hydrogenated 
compounds are likely to produce and also resulting the 
5 increase of equipment expense. 

Dimethyl styrene as a raw material such as o -methyl- a 
-methyl styrene, meta and para isomers of o-methyl- a 
-methyl styrene or a mixture thereof can be supplied into the 
reaction system per se # but usually used as a dilution with 
10 an inert solvent . 

As the most preferable solvent used is cymene, which is 
the same compound as the objective compound. In case of cymene, 
the dilution ratio is usually about 5 to 50 times because the 
lager temperature difference between the inlet and outlet of 
15 the catalyst layer is not preferable from the viewpoint of 
catalyst life. 

The ratio of hydrogen used to dimethyl styrene is 
economically 1 to 2 times by mole when the excess hydrogen 
is not recycled, and is preferably 1 to 10 times by mole when 
20 the excess hydrogen is recycled in order to restrict the 
generation of the aromatic-ring hydrogenation. 

In the invention, it is essential that both dimethyl 
styrene and hydrogen should be supplied from the bottom to 
the top of the catalyst layer so that the mixtures 
25 concurrently and upwardly pass the layer. 

On the other hand, for example, in the case of 
countercurrent supply, both catalyst efficiency and catalyst 
yield become low. 
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Next, the present invention will be explained by the 
following examples . 

5 Example 1 

A mixture of cymene containing 5% of a mixed dimethyl 
styrene (composition ratio; o, a -type: m, a -type : p, a 
-type = 5:75:20) and hydrogen were continuously fed from the 
bottom of a reactor, in which 200ml of 0.3% palladium/ alumina 

10 pellet was packed as a catalyst, at a rate of 
1000ml/hr( liquid space velocity per hour; 5) and 1.5Nl/hr(2 
times by mole per mole of dimethyl styrene), respectively, 
so as to pass through the catalyst layer upwardly. At this 
time, the inlet temperature of the reactor was 60^ and the 

15 outlet temperature of the reactor was 70°C , respectively , and 
the pressure was 2kg/cm2G. After reaching a steady state, a 
sample was collected from the upper portion of the reactor. 
The analytical values of the sample (gas chromatogram area 
percentage method) were as follows; 

20 

Mixture of cymene(%) 99.9 
Mixed dimethyl styrene ( % ) 0 . 1 > 

Aromatic nuclei-hydrogenated products(%) 0.01 

25 Example 2 

A mixture of cymene containing 15% of a mixed dimethyl 
styrene as used in example 1 and hydrogen were continuously 
fed from the bottom of a reactor, in which 200ml of 0.3% 
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palladium/ alumina pellet was packed as a catalyst, at a rate 
of 1000ml/hr( liquid space velocity per hour; 5) and 4 5Nl/hr(2 
times by mole per mole of dimethyl styrene), respectively, 
so as to pass through the catalyst layer upwardly . The inlet 
5 temperature of the reactor was 100 and the outlet 

temperature of the reactor was 130^ , respectively, and the 
pressure was 2kg/cm2G. The analytical values of the sample, 
which was collected after reaching a steady state, were as 
follows ; 

10 

Mixture of cymene ( % ) 99.9 
Mixed dimethyl styrene ( % ) 0 . 1 > 

Aromatic nuclei -hydrogenated products(%) 0.1 

15 Example 3 

A mixture of cymene containing 5% of a mixed dimethyl 
styrene as used in example 1 and hydrogen were continuously 
fed to the bottom of a reactor, in which 200ml of 0.5% 
palladium/ alumina pellet was packed as a catalyst, at a rate 

20 of 1000ml/hr( liquid space velocity per hour; 5 ) and 75Nl/hr ( 10 
times by mole per mole of dimethyl styrene) , respectively, 
so as to pass through the catalyst layer upwardly. At this 
time, the inlet temperature of the reactor was 30X^ and the 
outlet temperature of the reactor was 35^ , respectively , and 

25 the pressure was 2kg/cm 2 G. The analytical values of the sample, 
which was collected after reaching a steady state, were as 
follows ; 
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Mixture of cymene ( % ) 99.9 

Mixed dimethyl styrene(%) 0.1> 
Aromatic nuclei -hydrogenated products (%) 0.01> 

5 Example 4 

A mixture of cymene containing 15% of a mixed dimethyl 
styrene as used in example 1 and hydrogen were continuously 
supplied to the bottom of a reactor, in which 200ml of 0.5% 
palladium/alumina pellet was packed as a catalyst, at a rate 

10 of 400ml/hr( liquid space velocity per hour; 2) and 18Nl/hr (2 
times by mole per mole of dimethyl styrene), respectively, 
so as to pass through the catalyst layer upwardly. At this 
time, the inlet temperature of the reactor was 70^ and the 
outlet temperature of the reactor was 85^ , respectively , and 

15 the pressure was 8kg/cm 2 G. The analytical values of the sample, 
which was collected after reaching a steady state, were as 
follows ; 

Mixture of cymene(%) 99.9 
20 Mixed dimethyl styrene(%) 0.1> 

Aromatic nuclei -hydrogenated products (%) 0.03 

Comparative Example 1 

A mixture of cymene containing 5% of a mixed dimethyl 
25 styrene as used in example 1 and hydrogen were continuously 
fed to the bottom of a reactor, in which 200ml of 2% 
palladium/ carbon granule was packed as a catalyst, at a rate 
of 1000ml/hr( liquid space velocity per hour; 5) and 
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150Nl/hr(20 times by mole per mole of dimethyl styrene) , 
respectively, so as to pass through the catalyst layer 
upwardly. The inlet temperature of the reactor was 120*0 and 
the outlet temperature of the reactor was 12 5^ , respectively , 
5 and the pressure was 2kg/cm 2 G. The analytical values of the 
sample, which was collected after reaching a steady state, 
were as follows; 



Mixture of cymene ( % ) 92.2 
10 Mixed dimethyl styrene(%) 0.1> 
Aromatic nuclei -hydrogenated products(%) 7.5 



Comparative Example 2 

A mixture of cymene containing 5% of a mixed dimethyl 

15 styrene as used in example 1 and hydrogen were continuously 
fed to the bottom of a reactor, in which 200ml of 0.3% 
palladium/alumina pellet was packed as a catalyst , at a rate 
of lOOOml/hr (liquid space velocity per hour; 5) and 15Nl/hr 
(2 times by mole per mole of dimethyl styrene) , respectively, 

20 so as to pass through the catalyst layer upwardly. At this 
time, the inlet temperature of the reactor was 150*0 and the 
outlet temperature of the reactor was 155*0 , respectively , and 
the pressure was 2kg/cm 2 G. The analytical values of the sample, 
which was collected after reaching a steady state, were as 

25 follows; 



Mixture of cymene(%) 
Mixed dimethyl styrene ( % ) 



95.8 
0. 1> 
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Aromatic nuclei -hydrogenated products(%) 4.2 

Comparative Example 3 

A mixture of cymene containing 5% of a mixed dimethyl 
5 styrene as used in example 1 was downwardly and continuously 
supplied to the top of a reactor, in which 200ml of 0.3% 
palladium/ alumina pellet was packed as a catalyst, at a rate 
of lOOOml/hr (liquid space velocity per hour; 5) # on the other 
hand, 15Nl/hr(2 times by mole per mole of dimethyl styrene) 

10 of hydrogen was upwardly and continuously supplied to the 
bottom of the reactor, as a countercurrent flow to the 
dimethyl styrene. At this time, the inlet temperature of the 
reactor was 60°C and the outlet temperature of the reactor 
was 70°C respectively, and the pressure was 2kg/cm2G. The 

15 analytical values of the sample, which was collected after 
reaching a steady state, were as follows; 

Mixture of cymene(%) 9 7.3 

Mixed dimethyl styrene ( % ) 2.7 
20 Aromatic nuclei-hydrogenated products(%) 0.01> 

Comparative Example 4 

A mixture of cymene containing 5% of a mixed dimethyl 
styrene as used in example 1 was downwardly and continuously 
25 supplied to the top of a reactor, in which 200ml of 2% 
palladium/carbon granule was packed as a catalyst, at a rate 
of lOOOml/hr (liquid space velocity per hour; 5) , on the other 
hand, 150Nl/hr(20 times by mole per mole of dimethyl styrene) 
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of hydrogen was upwardly and continuously supplied to the 
bottom of the reactor, as a countercurrent flow to the 
dimethyl styrene. At this time, the inlet temperature of the 
reactor was 120^ and the outlet temperature of the reactor 
was 125*0 respectively , and the pressure was 2kg/cm2G. The 
analytical values of the sample, which was collected after 
reaching a steady state, were as follows; 



Mixture of cymene(%) 94.6 
Mixed dimethyl styrene(%) 0.1> 
Aromatic nuclei-hydrogenated products(%) 5.4 
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